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Formulation of 5-HT Agonists with COX-2 Inhibitors 

Field of the Invention 

This invention comprises a method oftreating migraine in a human comprising co-timely 
administering of a therapeutically effective amount of a 5-HT agonist coordinated with a 
therapeutically effective amount of an NSAID, particularly a long-acting NSAID, and 
particularly of the class of NSAIDs termed cycloocygenase-2 inhibitors (COX-2 inhibitors) 
such as celecoxib (Celebrex®), rofecoxib (Vioxx®), meloxicam, piroxicam, JTE-522, L- 
745,337, and NS398, and in some instances, at doses below those ordinarily considered as 
ininimum effective doses as to one or both 5-HT agonist and NSAID such as long-acting 
NSAID. Dosage forms are also included herein. 

This invention also comprises a unit dosage form comprising a co-timely delivered 
therapeutically effective amount of a 5HT agonist coordinated and a therapeutically effective 
amount of an NSAID or non-NSAID analgesic. The invention further comprises such unit 
dosage form wherein the NSAID is a long-acting NSAID. In some embodiments of the unit 
dosage form the 5HT agonist is sumatriptan, optionally in an amount of from about 1 to about 
300 mg, and further wherein the amount is about 1 to about 10 mg (particularly adapted to 
parenteral administration). A long-acting NSAID useful in the unit dosage form is naproxen, 
or pharmaceutically acceptable salt thereof such as naproxen sodium. Such unit dosage form 
usefully contains naproxen, or pharmaceutically acceptable salt thereof in an amount of from 
about 100 mg to about 1500 mg, and particularly in an amount of from about 200 to about 
600 mg. A unit dosage form of sumatriptan and naproxen is specifically noted. Such unit 
dosage form usefully comprises from about 5 to about 100 mg. sumatriptan, and from about 
200 to about 600 mg naproxen. 

Background of the Invention 

The compound 5-hydroxytryptamine (5-HT or 5HT), also known as serotonin or 
enteramine, is a known vasoactive agent and endogenous neurotransmitter acting on receptors 
both within and outside the central nervous system and on blood vessels. Drugs acting on these 
receptors are known as 5-HT agonists or antagonists. These 5-HT receptors have been further 
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classified into several receptor sub-classes, some of which themselves contain sub-types, and 
designated, for example, 5-HT1, 5HT l-like, 5-HTl B , 5-HTl D , 5-HT2, 5-HT3, and so on. 



are 



5-HTl-like agonists and agonists at other 5-HT1 sites comprise a known subclass of 
therapeutics with a variety of uses, notably including migraine therapy.. Representative 
members of this class of compounds include sumatriptan succinate (distributed under the name 
Imitrex™ by GlaxoWellcome). Sumatriptan andrelated 5-HT agonist heterocyclic compounds 
are described in U.S. Pat. 4,816,470 to Dowle et al., the teachings of which are incorporated by 
reference. Note is made of ergot alkaloids which have 5 -HT receptor activity, and these drugs 
are distinct from sumatriptan and its analogs in their chemical structure. In addition, ergots 
exhibit additional pharmacological properties distinct from sumatriptan. Ergot alkaloids and 
related compounds such as dihydroergotamine mesylate (DHE 45) are identified with 5-HT 
agonist receptor activities and have been used in migraine therapy. Without being bound by 
any particular theory, it is beUeved that the efficacy of ergots in relieving migraine arises, in 
part, from pharmacological activity distinct from the recognized 5-HT1 agonist property. 
Particularreference is made to ergotamine tartrate, ergonovinemaleate, and ergoloid mesylates 
(i.e. dihydroergocornine, dihydroergocristine, dihydroergocryptine (dihydro-a-ergocryptine and 
dihydro-P-ergocryptine), and dihydroergotamine mesylate. 

Some of these agents are not reliably effective treatments for migraine. However, some 
agents are useful in the treatment of migraine, but after an initial therapeutic effect in some 
patients, migraine symptoms are seen again within about 1 -24 hours after the initial reUef. That 
is, after a dosage of a therapeutic agent has been administered to a subject in an amount to 
effectively treat a migraine, and migraine palliation has been observed, migraine symptoms 
occur again from as soon as about 1-8 hours after first relief to about 12 to 24 hours later. It 
will beappreciated that individual migraineurs display individualized symptoms and timing for 
this phenomenon as will treatment with particular therapeutic agents. 

In some forms of migraine, certain patients have found total or partial relief with the use 
of analgesics such as acetaminophen and phenacetin and other non-steroidal non-opiate 
analgesics not generally classified as anti-inflammatory. While, these agents, when taken 
alone, are rarely effective in providing complete and rapid relief of all the symptoms of 
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migraine, especially when the symptoms of the attack already include nausea or vomiting, in 
combination therapy of the present invention their effectiveness is surprisingly increased. 

As outlined by K.M.A. Welch (New Eng. J Med. 1993:329; 1476-1483), the initial 
dosages of the analgesics useful for the treatment of migraine are: aspirin, 500-650 mg; 
acetaminophen, 500 mg; naproxen sodium, 750-825 mg; tolfenamic acid, 200-400 mg; and, 
ibuprofen 200 mg. After oral dosing, peak plasma concentrations in subjects not experiencing 
a migraine attack usually occur at or about 1 hour for aspirin and acetaminophen, and between 
1-2 hours for naproxen sodium, tolfenamic acid, and ibuprofen. 



The headache, which occurs under the circumstances described above, has been variously 
and interchangeably termed a "rebound," "relapse," "recurrent," or "secondary" headache. The 
terms not withstanding, it is presently unknown as to whether this later headache is a 
continuation of the physiological chain of events that caused original headache, or a new 
1 5 headache due to other or repeated but unrelated underlying pathology. It is also possible that 
the follow on headache is a response to therapeutic agents which initially were successful in 
treating the initial migraine symptoms. The terms "rebound," "relapse," "recurrent" and 
"secondary" (as defined below) are considered synonymous as used herein without inferring 
a mechanism or cause of the headache described above. 

20 

It has been reported that of the 50 to 70% of patients who experience migraine symptom 
relief within 2 hours from initial dosing with a 5-HT agonist, 30-50% experience migraine 
symptoms again within the next 1-24 hours. In view of the extreme discomfort and long 
duration of pain that characterizes migraine headaches, a therapy that reduces or avoids rebound 
25 migraine is of substantial importance. 



Note is made of certain studies illuminating aspects of migraine therapy and of observed 
recurrent headache after treatment with a 5-HT agonist, the teachings of which are incorporated 
by reference. 

30 

1. Sumatriptan-A reappraisal of its pharmacology and therapeutic efficacy in the 
acute treatment of migraine and cluster headache. Plosker GL et al; Drugs 1994:47:622-655 
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2. SubcutaneousSumatriptaninaclinicalsetting: Thefirst 100 consecutive patients 
with acute migraine in a tertiary care center. Sheftell FD et al.; Headache 1994:34:67-72 

3. Migraine and cluster headache-their management with sumatriptan: a critical 
of the current clinical experience. Wilkinson M et al.; Cephalalgia 1995;15:337-357 



review 



4. Treatment of the migraine attack. Silberstein SD; Current Opinion in Neurology 
1994;7:258-263. 

5. Drug therapy of migraine. WelchKMA;NewEng. J Med; 1993;329: 1476-1483 

6. Recent advances in the acute management of migraine and cluster headaches. 
Kumar KL; JGenlntMed 1994;9:339-348 

Summary of the Invention 

This invention comprises a method of treating migraine in a human comprising co-timely 
administering of a therapeutically effective amount of a 5-HT agonist coordinated with a 
therapeutically effective amount of anNSATD of the class termed COX-2 inhibitor. In some 
embodiments, the 5-HT agonist is sumatriptan, optionally with sumatriptan administered in an 
amount of from about 1 to about 300 mg, and further wherein administration is orally, 
intranasal^, rectally or sublingual^. In parenterally uses, the amount of sumatriptan is about 
1 to about 10 mg. In specific embodiments subcutaneous injecting sumatriptan is useful as is 
establishing a peak blood level of from about 1 to about 1 50 ng/ml, and particularly a peak 
sumatriptan blood level is from about 10 to about 90 ng/ml, and specifically from about 10 to 
about 70 ng/ml. 

In some embodiments of this method the COX-2 inhibitor is selected from the group 
comprising celecoxib, rofecoxib, meloxicam, proxicam, JTE-522, L-745,337, or NS398, or 
pharmaceutical^ acceptable salt thereof. Particular attention is drawn to the method wherein 
the celecoxib or pharmaceutical^ acceptable salt thereof is administered to a human in an 
amount of from about 100 mg to about 500mg ormore, and particularly in an amount of from 
about 100 mg to about 200 mg. 
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In employing the method with celecoxib or pharmaceutically acceptable salt thereof in 
some embodiments, it is administered at an amount of less than about 150 mg per day. In 
particular cases the celecoxib or pharmaceutically acceptable salt thereof is administered to 
establish a blood plasma level of from about 0.1 to about 1 mcg/ml of blood, and from 0.1 to 
about 0.7 mcg/ml of blood, and from 0.7 to about 0.4 mcg/ml of blood, and from less than 
about 0.3 mcg/ml of blood. 



In particular embodiments, the 5-HT agonist and the COX-2 inhibitor are administered 
simultaneously, with particular reference to administration in a unit dosage form, such as a 
1 0 "quick dissolve" tablet. 



One such unit dosage form is one wherein the 5-HT agonist is sumatriptan, the COX-2 
inhibitor is celecoxib and the unit dosage form comprises from about 5 to about 100 mg. 
sumatriptan, and from about 100 to about 400 mg celecoxib, and in some embodiments about 
15 75 mg celecoxib or less. 



The method of using a 5-HT agonist and a COX-2 inhibitor encompasses a 
therapeutically effective amount of COX-2 inhibitor as measured in subject blood levels when 
reached by at least about 1 hour after 5-HT agonist administration and maintained for at least 
about 8 and particularly about 11 hours after 5-HT agonist administration. In some 
embodiments at least one of said therapeutically effective amounts is a sub-MED amount 
including wherein a 5-HT agonist is administered in a sub-MED amount and wherein a 5-HT 
agonist and the COX-2 inhibitor are administered in sub-MED amounts. The method also 
comprises co-timely and coordinated administering of a therapeutically effective amount of at 
least one additional analgesic such as ibuprofen or naproxen, or a non-NS AID analgesic such 
as acetaminophen. 



Another unit dosage form comprises a co-timely delivered therapeutically effective 
amount of a 5-HT agonist coordinated and a therapeutically effective amount of a COX-2 
inhibitor such as celecoxib, or any long-acting COX-2 inhibitor. Also useful in a unit dosage 
form is the 5-HT agonist, sumatriptan, particularly in an amount of from about 1 to about 300 
mg, and about 1 to about 10 mg. 
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Particular note is made of the unit dosage form wherein the COX-2 inhibitor is selected 
from the group comprising celecoxib, rofecoxib, meloxicam, JTE-522, L-745,337, or NS398, 
orpharmaceutically acceptable salt thereof. In the example of celecoxib, or pharmaceutically 
acceptable salt thereof, an amount of from about 100 mg to about 500 mg is noted. 

Tlus inventioncomprisesamemodoftreatmg migraine inahuman comprising co-timely 
administering of a therapeutically effective amount of a 5-HT agonist coordinated with a 
therapeutically effective amount of an NSAID or non-NSAID analgesic, and particularly a 
long-acting NSAID. In some embodiments, an additional NSAID or non-NSAID analgesic is 
also employed in co-timely coordinated administration. Particular note is made of ibuprofen 
or aspirin, each with quick onset. Particular note is further made of the non-NSAID analgesic 
acetaminophen. Particular attention is drawn to the method of this invention wherein the 5-HT 
agonist is sumatriptan. In some embodiments of this method sumatriptan administered in an 
amount of from about 0.01 and further from about 1 to about 300 mg, and, optionally, 
aoimnistration is oral, intranasal, rectal, sub-lingual, injected, inhaled or buccal. In particular 
embodiments wherein administering of sumatriptan is parenteral, the administered amount is 
about 1 to about 10 mg. For subcutaneous sumatriptan, injecting so as to establish a peak blood 
level of from about 1 to about 150 ng/ml is contemplated, with specific reference to a peak 
blood level from about 10 to about 90 ng/ml, and more specifically from about 10 to about 70 
ng/ml. Pharmacologically and pharmacokinetically comparable blood levels are particularly 
noted embodiments for other 5-HT agonists. 

In the claimed method, naproxen, or pharmaceutically acceptable salt thereof is a useful 
NSAID, and particularly naproxen sodium, and further when the 5-HT agonist is sumatriptan. 
Inthismethodnaproxen orpharmaceutically acceptable salt mereofis administered to a human 
in an amount of from about 100 mg to about 1 500 mg, with particular reference to from about 
100 mg to about 1500 mg, and more particularly from about 200 to about 600 mg. 
Pharmacologically and pharmacokinetically comparable doses are particularly noted 
embodiments for other NSAIDs and non-NSAID analgesics. 

In further embodiments of the method of co-administering sumatriptan with naproxen or 
pharmaceutically a cceptablesaltthereof(e.g.,naproxens 0 dium)isestabUshingabloodplasma 
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level of from about 10 to about 150 mcg/ml of blood, and optionally from about 30 to about 
80 mcg/ml. 

In particular embodiments of the claimed method an 5-HT agonist and an NS AID or non- 
NSAID analgesic are administered simultaneously, either as separate formulations or combined 
in a unit dosage form. 

This invention is directed to both the method of treating migraine as noted and to the 
specific dosage form, which is, optionally a quick dissolve tablet, trochee, capsule, caplet, 
dragee, or lozenge. Particular quick dissolve formulations include the 5-HT agonist 
sumatriptan and the NSAID naproxen, and further wherein the unit dosage form comprises 
from about 5 to about 100 mg sumatriptan, and from about 200 to about 600 mg naproxen. 

The method of this invention also includes administering a therapeutically effective 
amount of NSAID as measured subject blood levels is reached by at least about 1 hour after 5- 
HT agonist administration and maintained for at least about 1 2 hours after 5-HT agonist 
administration. 



In yet another embodiment, the invention includes a method of treating migraine in a 
human comprising a combination drug therapy of co-timely administration in the treatment of 
rebound headache by providing a rebound headache preventing therapeutically effective amount 
of a 5-HT agonist coordinated with a rebound headache preventing therapeutically effective 
amount of a long-acting NSAID or other analgesic or combination of NSAID and other 
analgesic. 



In an additional embodiment, the method of this invention comprising 5-HT agonist 
administration and long-acting NSAID administration, wherein at least one of said 
therapeutically effective amounts of either 5-HT agonist or the dose of NSAID or non-NSAID 
analgesic is sub-therapeutic (sub-MED) when used alone (a sub-minimal effective dose (MED) 
amount). Either the 5-HT agonist or the NSAID/non-NSAID analgesic is used in sub-MED 
amount or NSAID in sub-MED amount or both. While this does not exclude multiple 5-HT 
agonists and NSAIDs being used in treatment of a single subject, it is contemplated that 
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particular embodiments will consist of a single 5-HT agonist, and a single long-acting NS AID, 
wherein one or both drugs are administered in sub-MED amounts. 

The invention further includes a method of treating migraine in a human comprising 
co-timely administering of a therapeutically effective amount of a 5-HT agonist coordinated 
with a therapeutically effective amount of anon-NSAID analgesic such as acetaminophen. In 
some embodiments co-timely administering of a therapeutically effective amount of a 5-HT 
agonist coordinated with a therapeutically effective amount of a quick onset analgesic such as 
ibuprofen, aspirin or acetaminophen is useful. 

Detailed Description of the Invention 

Ithasnowbeen discovered that a combination therapy ofa5-HT agonist, including drugs 
structurally similar to 5-HT agonists like sumatriptan or like members of the ergot family of 
compounds, combined with a long acting nonsteroidal anti-inflammatory drug (NSAID) 
substantially reduces or elirninates the relapse phenomenon in a significant portion of 
migraineursthatotherwise experience relapse and that the combination ofthe two agents results 
in an enhanced therapeutic effect allowing for greater and/or longer lasting efficacy and/or 
lower doses than can be obtained with the conventional doses of either individual agent. 
Naproxen sodium is one such long acting NSATD and sumatriptan is one such 5-HT agonist. 

This invention will best be understood with reference to the following definitions: 

A. "Long acting" in relation to NS AIDs shall mean a pharmacokinetic half-life of at 
least about 4-6 hours and preferably about 8-14 hours and a duration of action equal to or 
exceeding about 6-8 hours. Particular reference is made to flurbiprofen with a half-life of about 
6 hours; ketoprofen with a half-life of about 2 to 4 hours; naproxen and naproxen sodium with 
half-lives of about 12 to 15 hours and about 12 to 13 hours respectively; oxaprozin with a half- 
life of about 42 to 50 hours; etodolac with a half-life of about 7 hours; indomethacin with a 
half-life of about 4 to 6 hours; ketorolac with a half-life of up to about 8-9 hours; nabumetone 
with a half-life of about 22 to 30 hours; mefenamic acid with a half-life of up to about 4 hours; 
and piroxicam with a half-life of about 4 to 6 hours. 
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B. "Therapeutically effective amount" as to a drug dosage, shall mean that dosage 
that provides the specific pharmacological response for which the drug is administered in a 
significant number of subjects in need of such treatment. It is emphasized that migraine 
headache is not well understood and the etiologies of particular migraine attacks vary, as does 
5 the response to particular drugs. Thus reference to "specific pharmacological response for 
which the drug is administered in a significant number of subjects in need of such treatment" 
is a recognition that a "therapeutically effective amount," administered to a particular subject 
in a particular instance will not abort migraine onset or relieve an actual migraine headache, 
even though such dosage is deemed a "therapeutically effective amount" by those skilled in the 
10 art. It is to be further understood that drug dosages are, in particular instances, measured as oral 
dosages, or parenteral or inhaled dosages or with reference to drug levels as measured in blood. 



For 5-HT agonists and NS AIDs and non-NS AID analgesics, and particularly as to those 
already in the marketplace, a therapeutically effective amount shall particularly include (but not 
15 be limited to) that dosage that has been determined as safe and effective for any indication. 
Nevertheless, in particular applications this does not exclude substantially lesser (or greater) 
dosages than established minimum (or maximum) dosages for which a particular 5-HT agonist 
or NS AID could be used to effectively treat an episode of migraine. 



20 Particular reference is made to the following dosages of 5-HT agonists and NSAIDS, any 

of which are usefully combined into single dosage forms. Concerning dosages, as there is 
considerable variability as to the presenting condition of subjects, the skilled practitioner is 
expected to adjust dosages in such regard. 



25 Sumatriptan is usefully provided as oral tablets of 25 mg, 50 mg and 100 mg and as a 

parenteral dosage form containing about 6 mg/ml and about 6 mg/0.5 ml for subcutaneous 
administration. Oral dosages of about 1-300 mg are also useful with particular reference to 
doses of about 10-100 mg. Peak serum levels of approximately l-300ng/ml are produced with 
doses in these ranges. Subcutaneous injections of about 1 to 8 mg of sumatriptan are useful, 

30 with particular reference to about 3 to 6 mg doses. Injections produce peak serum levels of 
approximately 1 to 150ng/ml. Other dosage forms of sumatriptan include, but are not limited 
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to, suppositories, aerosols for inhalation or intranasal administration, and nose drops, and all 
are contemplated in the practice of this invention. 

Ergotamine tartrate in oral doses of about 1 to 5 mg with particular reference to about 
1-2 mg are useful, as are doses of about 1-2 mg at 30 minute intervals, up to about 6 to 8 mg 
in one day. Oral inhalation of sequential doses of about 0.1 to 0.5 mg at intervals of about 5 
minutes are noted, with particular reference to doses of about 0.36 mg. Suppositories of 0.1 to 
5 mg with particular reference to about 2 mg are useful. 

Ergonovine maleate is administrable by injection at about 0.2 mg/ml, and oral tablets of 
about the same strength are also adrninistrable. 

Ergoloid mesylates (i.e. dmydroergocornine, dihydroergocristine, dihydroergocryptine 
(dihydro-a-ergocryptine and dihydro-p-ergocryptine) are usefully provided in tablets of from 
about 0.2 to 2.5 mg with particular reference to about 0.5 to about 1.0 mg tablets. Such tablets 
contain about 0.167 mg of each of dihydroergocornine, dihydroergocristine, and 
dihydroergocryptine (<lihydro-a-ergocryptine and dihydro-P-ergocryptine). Liquid suspensions 
and liquid filled capsules of about 1 mg/ml are also useful. 

Concerning NSAID dosages, as there is considerable variability as to the presenting 
condition of subjects, the skilled practitioner is expected to adjust dosages in such regard. 
Nevertheless it is noted that indomethacin is particularly useful when contained in tablets of 
from about 25 to 75 mg, in suppositories of about 50 mg, and in oral suspensions of about 25 
mg/5ml. A typical daily oral dosage of indomethacin is three 25 mg doses taken at intervals 
during one day amounting to 75 mg total, though daily doses of up to about 1 50 mg are also 
useful in some subjects. Sustained release dosage forms of indomethacin are also available and 
provide longer lasting blood levels than conventional tablets. In particular, a 25 mg sustained 
release dosage form can be used as an alternative to 25 mg three times daily or 75 mg twice 
daily can be substituted for 50 mg three times daily. 

Ibuprofen is conveniently provided in tablets or caplets of 50, 100, 200, 300, 400, 600, 
and 800 mg and as a suspension of 1 00 mg/5ml. Daily doses should not exceed 3200 mg and 
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doses should be individualized, 
given 3-4 times daily. 
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In addition, 200 mg-800 mg may be particularly useful when 



Flurbiprofen is particularly useful when contained in tablets of from about 50 to 1 00 mg. 
Daily doses of about 100 to 500 mg, and particularly about 200 to 300 mg total are useful. 

Ketoprofen is particularly useful when contained in capsules of from about 25 to 75 mg. 
Daily doses of about 100 to 500 mg, and particularly about 100 to 300 mg are useful, as is 
about 25 to about 50 mg every six to eight hours. 

Naproxen is particularly useful when contained in tablets of from about 250 to about 
500 mg, and in oral suspensions of about 125 mg/5 ml. For naproxen sodium, tablets of about 
275 or about 550 mg are particularly useful. Initial doses of about 100 to 1250 mg, and 
particularly 350 to 800 mg are also useful with particular note of doses of about 550 mg. 

Oxaprozin is notable for having a pharmacokinetic half-life of 42-50 hours and a 
bioavailability of 95%. It is usefully provided as caplets of 600 mg. Daily doses of 1200 mg 
have been found to be particularly useful and daily doses should not exceed 1800 mg or 
26 mg/kg. The lowest effective dose should always be used. 

Etodolac is usefully provided in capsules of 200 mg and 300 mg and tablets of 400 mg. 
Useful doses for acute pain are 200-400 mg every 6-8 hours not to exceed 1200 mg/day. 
Patients < 60kg are advised not to exceed doses of 20 mg/kg. Doses for other uses are also 
limited to 1200 mg per day in divided doses, particularly 2, 3, or 4 times daily. 

Ketorolac is usefully provided in tablets of 1 0 mg and as a sterile parenteral preparation 
for injection in 15 mg/ml and 30 mg/ml dosage forms. Oral doses of up to 40 mg with 
particular reference to 10-30 mg per day and parenteral doses up to 120-150 mg per day have 
been useful in the amelioration of pain. 



Nabumetone is usefully provided in tablets of 500 mg and 750 mg. Daily doses of up to 
1500-2000 mg/day after an initial dose of 1000 mg are of particular use. 
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Mefenamic acid is particularly useful when contained in capsules of from about 250 mg. 
For acute pain such as migraine, an initial dosage of about 100 to 1000 mg and particularly 
about 500 mg is useful, though other dosages are required for specific subjects. 

Meclofenamate sodium is usefully provided as capsules of 50 mg and 100 mg. Daily 
doses up to 400 mg are useful and in particular doses of 50-100 mg every 4-6 hours are useful 
for pain relief. 

Piroxicam is particularly useful when contained in tablets of from about 10 to 20 mg. It 
is noted that, as steady state plasma concentrations are not reached until about 7 to 12 days of 
dosing, prophylactic use of piroxicam is a specific avenue of therapy to establish or a plasma 
concentration of greater than about 5 to 6^g/ml. In such situation, coordination and co-timely 
administration of an 5-HT agonist is achieved by the administration of the 5-HT agonist 
approximately at the onset of a migraine. 

Celecoxib (Celebrex®) is particularly useful when contained in tablets of from about 1 00 
to 200 mg. With dosages recommended at 100 mg twice per day or 200 mg once per day. A 
sub-med amount of celecoxib is less than about 150 mgper day and particularly less than about 
100 mg per day, with reference to about 75 mg per day and 50 mg per day. Note is made of 
"Scientific rationale for specific inhibition of COX-2," Bolten, J. Rheumatolog. Suppl., 5 1 :2-7 
(May, 1998), the teachings of which are incorporated by reference. 

It is noted that celecoxib peak plasma concentrations occur approximately 3 hours after 
oral dosing. The effective half-life is approximately 11 hours. In one embodiment, 
coordination and co-timely a&ninistration of an 5-HT agonist is achieved by the administration 
of the 5-HT agonist approximately at the onset of amigraine. A lower incidence of endoscopic 
ulcers as compared with the use of other NSAIDs (as single drug studies) has been reported. 

As a class, and advantage of use of COX-2 inhibitors in the present invention is the 
reduced effect on COX-1 , with attendant preservation of gastric mucosa and kidneys, and other 
sites of prostaglandin formation. 
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Considering the class of cyclooxygenase-2 inhibitors broadly it is noted that the rate- 
limiting step in arachidonate metabolism is mediated by enzymes known as cyclooxygenases 
(COXs). These enzymes catalyze the biosynthesis of prostaglandin H2, the precursor of 
molecules such as prostaglandins, prostacyclin, and thromboxanes. The COX enzyme family 
5 consists of the classical COX- 1 enzyme, which is constituti vely expressed in many tissues, and 
a second isozyme, i.e., COX-2, which is induced by various stimuli, such as mitogens and 
cytokines, and is involved in many inflammatory reactions. As a generalization, because 
nonsteroidal anti-inflammatory drugs (NSAIDS) inhibit both COX-1 and COX-2, in instances 
where COX-1 is unduly inhibited, an increased incidence of unwanted side effects is noted, 
1 0 exemplified by gastrointestinal bleeding. 



COX-1 is constitutively produced and is believed to be involved in regulating normal 
cellularprocesses, such as gastrointestinal (GI) cytoprotection, vascular homeostasis, andrenal 
function. In contrast, COX-2 is inducible and is undetectable in most tissues but is present in 
15 inflamed tissue. 



Without being bound by any theory, it is now believed that the GI and renal toxicity 
associated with use of NSAIDs is the result of COX-1 inhibition, stemming from a reduction 
in the protective PGs which preserve the integrity of the stomach lining and maintain normal 

20 renal function. Likewise, the anti-inflammatory effects are largely due to inhibition of COX-2 
and the resultant decreases in pro-inflammatory PGs, like thromboxane. Drugs which 
selectively inhibit the COX-2 isozyme, like celecoxib, rofecoxib, meloxicam, piroxicam, JTE- 
522, and L-745,337, produce analgesia and reduce inflammation without removing the 
protective PGs in the stomach and kidney which are made via COX-1 arising from more 

25 substantial inhibition of COX- 1 . 



In certain embodiments, selective inhibition of the COX-2 isozyme provides a beneficial 
therapeutic profile in the treatment of migraine headaches. While the precise etiology of 
migraine remains unknown, the intense head pain is thought to result from sensitization and 
neurogenic inflammation at the trigeminal sensory nerve terminals which enervate cerebral 
blood vessels. NSAIDs have been shown to alleviate migraine headache pain, probably through 
a combination of their analgesic and anti-inflammatory properties. In the practice of the present 
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invention, selective inhibitors of COX-2 (which have little effect on COX-1) produce similar 
ormorepronounced effects, based on the preservation ofprostacyclin levels, while being better 
tolerated in terms of potential GI and renal toxicity, and this effect is not negated in 
combination with 5-HT agonists. 

Note is made of the following publications, the teachings of which are incorporated 
herein by reference: 

1 . Sharma-S et al., "An update on eicosanoids and inhibitors of cyclooxygenase 
enzyme systems," Indian J Exp Biol 35 (10)1025-31, (1997). 

2. Lane, "Pain management in osteoarthritis: the role of COX-2 inhibitors," 
J. Rheumatol. 24 Suppl 49:20-4 (1997). 

3. Lipsky, et al., "Outcome of specific COX-2 inhibition in rheumatoid arthritis," 
I. Rheumatol 24 Suppl 49: 9-14 (1997). 

4. Furst, "Meloxicam: selective COX-2 inhibition in clinical practice," Sraun, 
Arthritis. Rheum. 26 (6 Suppl 1): 21-7 (1997). Particularly noted is the dosage range of 
meloxicam at about 7.5 mg per day or more, and including 15 mg per day in arthritis pain 
indications. 

5. Donnelly et al., "Review article: COX-1 1 inhibitors-a new generation of safer 
NSAIDS?" Alimpnt-Pharmacol-Ther . 11(2): 227-36 (1997). 

6. Griswold, et al., "Constitutive cyclooxygenase (COX-1) and inducible 
cyclooxygenase (COX-2): rationale for selective inhibition and progress to date," Med. Res. 
Rev.,16(2):181-206(1996). 



Useful dosages of other analgesics to combine with 5-HT agonists include aspirin 
(particularly about 325-1 000 mg and 500-650 mg),phenacetin, and acetaminophen (particularly 
about 325-1000 mg). The rapid absorption of acetaminophen in about 30 to 60 minutes and the 
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plasma half-life of about 2 hours are noted. In the practice of this invention, the combination 
of 5-HT agonist with one or more NSAIDs or other analgesics (non-NSAID analgesics) is 
particularly contemplated. In particular pharmaceutical applications such as those subj ects who 
do not usually experience rebound headache, the rapid relief aspect of a short onset analgesic 
5 directs the use of a dosage of a 5-HT agonist with such analgesics as acetaminophen or 
ibuprofen or both. Other combinations such as a 5-HT agonist, acetaminophen and naproxen 
sodium, or 5-HT agonist, ibuprofen and naproxen sodium are contemplated. 

C. "Co-timely" as to drug administration shall mean administration of a second drug 
1 0 for migraine relief while a first drug for migraine relief is present in a therapeutically effective 

amount. It is to be understood that in some instances this will require sequential administration. 
In some instances, multiple routes of administration will be employed such as intravenous or 
subcutaneous injection of an 5-HT agonist, while a long acting NSAID is taken orally from 
prior to or subsequent to such 5-HT agonist injection. 

15 

D. "Coordinated" in the practice of the present invention combining 5-HT agonist 
and NSAID administration shall mean administration of an NSAID such that effective plasma 
levels of the NSAED will be present in a subject from about one hour to about 12-24 hours after 
the onset of migraine or onset of precursor symptoms of a migraine. In some embodiments this 

20 will be about 1 to 12 hours after a 5-HT agonist has been administered. The coordination time 
is clearly related to the route of NSAID administration. That is, for example, i.m. routes will 
generally have shorter lead times to peak plasma level than oral routes. With oral NSAID 
formulations, it is noted that the time to peak plasma levels for particular NSAIDs is as follows: 
flurbiprofen peaks in about 1 to 2 hours; ketoprofen peaks in about one-half to 2 hours; 

25 naproxen and naproxen sodium peak at about 2 to 4 hours and 1 to 2 hours respectively; 
oxaprozin peaks at about 3 to 5 hours; etodolac peaks at about 1 to 2 hours; indomethacin peaks 
at about 1 to 4 hours; ketorolac peaks at about one-half to 1 hour; nabumetone peaks at about 
2.5 to 4 hours; mefenamic peaks at about 2 to 4 hours; meclofenamate peaks in 0.5-1 hours; and 
piroxicam peaks at about 3 to 5 hours. 

30 



E. "5-HT agonist" is to be broadly understood to include 5-HT agonists of all types, 
including but not limited to 5-HTl-like agonists, 5-HT1B, and 5HT ID agonists. Particular 
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reference is made to sumatriptan succinate and related 5-HT agonist heterocyclic compounds 
described in U.S. Pat. 4,816,470 to Dowle et at; ergot alkaloids and related compounds such 
as dihydroergotamine mesylate (DHE 45), ergotamine tartrate, ergonovine maleate, ergoloid 
mesylates (i.e. dihydroergocornine, dihydroergocristine, dihydroergocryptine (dihydro-a- 
ergocryptine and dihydro-P-ergocryptine); Pfizer CP-93129 as described in European Patent 
Application 379314 (the teachings of which are incorporated herein by reference), and Allelix 
ALX 1323; Merck L 741604; SmithklineBeecham SB 220453; and Almirall LAS31416, 
zolmitriptan GlaxoWellcome licensed to Zeneca; and naratriptan to GlaxoWellcome. In 
addition, other pharmacologically related compounds are contemplated as within the ambit of 
this invention. 

F. "Relapse headache" variously and interchangeably termed a "rebound, relapse, 
recurrent or secondary" headache shall mean headaches experienced most notably by that 
portion of the migraineur population that, while experiencing initial relief (or avoidance of 
migraine in the case of treated precursor symptoms) upon adrninistration of a 5-HT agonist, 
experience return of migraine or migraine symptoms within the next about 1 to 24 hours. As 
noted above, this group comprises perhaps 40% of those subjects that experience returns of 
migraine or migraine symptoms, whom initially respond to 5-HT agonist therapy. Although 
it is presently unknown if this is a continuation of the original headache, a new headache either 
due to the ongoing underlying pathology or perhaps related to the administration of the 
therapeutic agents used initially to treat the migraine symptoms, these terms will be considered 
synonymous as used herein without inferring a mechanism or cause of the secondary headaches 
described above. 

"Rebound moderated" as to sumatriptan shall mean that at least about 20% of that 40% 
will not experience recurrence of migraine within the 24 hours subsequent to "initial migraine 
relief as defined below, which translates into an 8% overall improvement in the response of 
an entire group. As to ergots, rebound moderated shall mean a statistically significant 
improvement in return of migraine or migraine symptoms. 
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G. "Initial migraine relief 1 shall be understood to be the reduction or abolition of 
migraine symptoms from first onset of either a migraine attack or the precursor indicia of a 
migraine headache such as the aura and visual "scotoma" in about a 24 hour period. 

5 H. "Unit dosage form" shall mean single drug administration entity. By way of 

example, a single tablet, capsule, dragee, or trochee, suppository, or syringe combining both 
an 5-HT agonist and an NSAID would be a unit dosage form. Administration of a unit dosage 
form will result in blood levels of the NSAID required to produce a therapeutic effect within 
about the first hour after dosing and will still be present at least about 8-12 hours after initial 

10 dosing, and in particular instances, for as long as about 24 hours after dosing. Blood levels of 
the 5-HT agonist normally associated with a therapeutic effect will be present within the first 
hour and should persist in measurable quantities for at least about 4-6 hours. In the particular 
example of the NSAID naproxen sodium about 550 mg combined with the 5-HT agonist 
sumatriptan of about 25 mg, results in blood levels of naproxen ion of approximately 40 

15 mcg/ml within 1 hour after dosing and blood levels exceeding approximately 20 mcg/ml 
present about 12 hours after dosing and, in particular instances, as long as about 18-24 hours 
after dosing. Blood levels of sumatriptan will be approximately 1 0 ng/ml within the first hour 
after dosing and will remain in measurable quantities for at least about 4-6 hours. 

20 Other combinations of these and other NSAIDs and 5-HT agonists likewise provide 

effective blood levels over the time periods specified above. It is preferred that the dosage form 
provides blood levels consistent with rapid initial migraine relief and a reduced incidence of 
relapse headache. 

25 I. "Quick dissolve" in reference to a tablet or other oral dosage forms shall mean that 

the oral dosage form is at least about 95% dissolved within 20 minutes of administration In 
determining "quick dissolve" reference is made to standard USP test methodology. 

J. "Enhanced therapeutic effect" in the context of this invention shall mean that the 
30 initial relief of migraine symptoms will occur more quickly with a claimed combination of two 
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agents compared to the same doses of each component given alone; or that doses of one or both 
component(s) below what would otherwise be a (apparently) minimum effective dose (a "sub- 
MED"). 

While the experienced clinician is able to monitor and adjust dosages as to each subject 
relative to the severity of the migraine attack and the presence of side-effects, generally 
available information on maximum common daily dosages ofNSAIDs is useful as a cautionary 
guideline. In particular instances, however, exceeding these "maximum" doses is the 
therapeutic choice of the medical professional, it is noted that an indication of maximum daily 
doses in milligrams is as follows; flurbiprofen 300; ketoprofen 300; naproxen 1500, naproxen 
sodium 1375; oxaprozin 1800;.etodolac 1200; indomethacin 150to 200;ketorolac 120mgi.m. 
and 40 oral; nabumetone 2000; mefenamic acid 1000; and piroxicam 20. 

Without being bound by any particular theory, it is believed that by combining a 5-HT 
agonist with a long-acting NSAID one can achieve an enhanced therapeutic effect initially 
(within the first 6 hours) and a lower incidence of relapse headaches within the first 24 hours 
after initial dosing. 

Furthermore, the enhanced therapeutic effect is achievable with sub-MED doses of one 
or both of these therapeutic agents which provides the additional benefit of reduced incidence 
of side effects associated with either or both agents. For example, combining ergotamine 
tartrate 0.5 mg (a sub-MED, instead of the standard dose of 1-3 mg) with 125-550 mg naproxen 
sodium will, in some instances, provide migraine relief with a lower incidence of adverse 
events such as cardiovascular complications, nausea, or ergotism, and lower risk of such effects 
in a given subject. Another example is the combination of sumatriptan 5-1 5 mg (instead of the 
usual minimum recommended dose of 25-1 00 mg) plus naproxen sodium 125-550 mg. In this 
example, the therapeutic effect is excellent with a lower incidence of adverse events such as 
cardiovascular complications, weakness, tingling, warm and hot sensations, and chest 
discomfort. Athird example is the use of sumatriptan injection 1-4 mg (instead of 6 mg which 
is the commonly recommended dose) combined with a suitable dose of naproxen sodium, either 
orally or by another route. In this instance, a significant reduction in sumatriptan side effects 
such as, but not limited to, tingling, weakness, flushing, asthenia, chest and upper body pressure 
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and discomfort and the risk of cardiovascular complications is accompanied by excellent and 
longlasting relief similar or superior to what one normally achieves with the 6 mg injection. 

While not being bound by any particular theory, sumatriptan and other 5-HT agents, 
5 including those of the ergot structure, are thought to exert their beneficial effect in migraineurs 
by either reducing the release of pro-inflammatory mediators around certain nerves and blood 
vessels or by vasoconstriction of selected blood vessels in the head or both. However, they are 
thought to be devoid of analgesic activity and it is believed that their pharmacologic actions are 
dependent upon reaching and/or maintaining certain blood concentrations and that these 
1 0 concentrations are relatively short-lived. Relapse within the first 24 hours is well documented 
and occurs in up to 40-50% of patients who initially obtain relief but the cause is unknown. 

NSAIDs such as naproxen sodium are thought to relieve migraine pain through their 
known analgesic action, but may also relieve symptoms by reducing the neurogenic and 
15 vascular inflammation secondary to their known anti-inflammatory actions or by other 
mechanisms such as, but not limited to, platelet inhibition or inhibition of prostaglandin 
synthesis. In addition, naproxen and naproxen sodium have half-lives on the order of 12-15 
hours and produce a long-lasting effect. 

20 While not being bound by any particular theory, it is believed that the "relapse" headache 

often associated with 5-HT agonists is due to the original beneficial effect of the 5-HT agonists 
wearing off because of their short duration of action while a) the underlying trigger for the 
original migraine episode is still present and/or b) while the causative agent for the pain and 
other symptoms, presumably the vascular and/or neurogenic inflammation, still exists. It is also 

25 possible that the relapse is due to an unknown mechanism including some as yet unappreciated 
property of 5-HT agonists. 

In this context, the addition of a long-acting NSAID to a 5-HT agonist extends the period 
of effective anti-migraine action and prevents the relapse headache for occurring (or "rebound 
30 moderates"), whatever is its cause. In addition, because NSAIDs and 5-HT agonists, including 
those of both the 5HT like structure and the ergot structure, have different pharmacologic 
properties and may relieve migraine through their own unique mechanisms, in some instances 



WO 00/48583 PCT/US00/03897 

20 

their combined use results in a greater beneficial therapeutic effect compared with the effect one 
achieves with the same doses of each agent used singly. 

Thepresent invention furmerr^ovidesamemod of screening and diagnosing subjects that 
are subject to the vascular and/or neurogenic inflammation associated with subpopulations of 
migraineurs which experiences rebound headaches treatable by the present invention. As 
identified, this population is amenable to migraine prophylaxis tailored to such physiology, 
which a variety of therapies including, in some embodiments, maintenance levels ofNSAID 
administration. 

Examples 

Example 1 

An adult female migraineur complains of a migraine attack consisting of typical migraine 
headache, nausea and sensitivity to light and sound. She is dosed with a single oral tablet 
containing sumatriptan 25 mg and naproxen sodium 550 mg. Her symptoms start to diminish 
within one hour and by three hours she is completely symptom free. No relapse over the next 
48 hours is reported. Her pain is relieved more quickly and with longer uninterrupted relief 
than when she takes either agent alone. 



Example 2 

An adult female migraineur is complaining of a migraine attack consisting of typical 
migraine headache, nausea and sensitivity to light and sound. She is dosed with a single 
subcutaneous injection of sumatriptan 6 mg and at the same time orally ingests a tablet 
containing naproxen sodium 550 mg. Her symptoms start to diminish within 20 minutes and 
by two hours she is completely symptom free and has no relapse over the next 24 hours. Her 
pain is relieved more quickly and with longer uninterrupted relief than when she takes either 
agent alone. 



Example 3 

An adult female migraineur is complaining of a migraine attack consisting of typical 
line headache, nausea and sensitivity to light and sound. She is dosed with a single oral 
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tablet containing sumatriptan 12.5 mg and naproxen sodium 550 mg. Her symptoms start to 
diminish within one hour and by three hours she is completely symptom free and has no relapse 
over the next 48 hours. Her pain is relieved more quickly and with longer uninterrupted relief 
than when she takes either agent alone. She experiences fewer adverse sumatriptan drug 
5 reactions than if she receives standard (higher) doses of sumatriptan, with particular reference 
to asthenia and flushing. 



Example 4 

An adult female migraineur, with a history of relapse headache in 6 to 24 hours when 
10 dosed with 6 mg sumatriptan alone, is complaining of a migraine attack consisting of typical 
migraine headache, nausea and sensitivity to light and sound. She is dosed with a single 
subcutaneous injection of sumatriptan 2 mg and orally ingests a tablet containing naproxen 
sodium 550 mg. Her symptoms start to diminish within 30 minutes and by two hours she is 
completely symptom free and has no relapse over the next 48 hours. She experiences fewer 
1 5 adverse sumatriptan drug reactions than if she receives standard (higher) doses of sumatriptan, 
with particular reference to asthenia and flushing, chest discomfort, as compared reaction to 
with sumatriptan 6 mg injections. 



Example 5 

20 A male 25 years of age offers the same presenting history and indication as in Example 1 . 

Treatment is a single oral tablet containing sumatriptan 50 mg and naproxen sodium 550 mg, 
and the same result is obtained. 



Example 6 

25 A variety of combinations of 5-HT agonists and NSAIDs can be made into a single 

dosage form, either tablet, capsule, suppository, injections or other. As an example, a rapidly 
dissolving tablet of 0.5 mg ergotamine tartrate combined with naproxen sodium 550 mg is 
conveniently available for use. Another example includes a rapidly dissolving tablet of 1 2.5 
mg of sumatriptan combined with 550 mg of naproxen sodium. Particular note is made of 

30 binding agents such as pregelatinized maze starch, polyvinylpyrrolidone or hydroxypropyl 
methylcellulose; fillers (e.g. lactose, microcrystalline cellulose or calcium phosphate, 
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disintegrants (potato starch, croscarmellose sodium, or sodium starch glycollate); wetting 
agents (e.g. sodium lauryl sulphate) or other agents suitable for tableting. 

The 5-HT agonist and NS AID combined compositions can be made up of various agents 
listed herein. As an example, in the case of naproxen sodium and sumatriptan, several tablet 
strengths are available including, but not limited to, 12.5 mg sumatriptan/550 mg naproxen 
sodium, 25 mg sumatriptan/550 mg naproxen sodium, 12.5 mg sumatriptan/275 mg naproxen 
sodium, 25 mg sumatriptan/275 mg naproxen sodium. Each tablet dissolves within 20 minutes 
rapidly producing effective blood levels of each component as listed herein. 

The 5-HT agonist and NS AID combined compositions of this invention possess valuable 
pharmacological properties. They effect long term migraine attack relief with substantially 
reduced incidence of relapse migraine headache. In some instances, they provide initial 
migraine relief with a reduced incidence of side effects, and/or greater efficacy. This effect can 
be demonstrated, for example, using the methods employed in the clinical studies reviewed by 
Plosker andMcTavish, fDrues 1994;47:622-65 1), Wilkinson et al. (Cephalalgia 1995; 1 5:337- 
357), and Visser et al. Cephalalgia 1996; 16:264-269) the teachings of which are incorporated 
herein by reference. 

Thus, these combination compositions (or separate use ofboth 5-HT agonist andNSAID) 
can be used in normal and in particularly recalcitrant migraine disease therapy. 

The pharmacologically active compositions of this invention can be processed in 
accordance with conventional methods of Galenic pharmacy to produce medicinal agents for 
administration to patients, e.g., mammals including humans. 

The compositions of this invention individually or in combination are employed in 
a(lmixture with conventional excipients, i.e., pharmaceutical^ acceptable organic or inorganic 
carrier substances suitable for parenteral, enteral (e.g., oral or inhalation) or topical application 
which do not deleteriously react with the active compositions. Suitable pharmaceutically 
acceptable carriers include but are not limited to water, salt solutions, alcohols, gum arabic, 
vegetable oils, benzyl alcohols, polyethylene glycols, gelatin, carbohydrates such as lactose, 
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amylose or starch, magnesium stearate, talc, titanium dioxide, silicic acid, viscous paraffin, 
perfume oil, fatty acid esters, hydroxy methylcellulose, polyvinyl pyrrolidone, etc. The 
pharmaceutical preparations can be sterilized and if desired mixed with auxiliary agents, e.g., 
lubricants, preservatives, stabilizers, wetting agents, emulsifiers, salts for influencing osmotic 
pressure, buffers, coloring, flavoring and/or aromatic substances and the like which do not 
deleteriously react with the active compositions. They can also be combined where desired 
with other active agents, e.g., vitamins. 



In some embodiments of the present invention, dosage forms include instructions for the 
10 use of such compositions. 

For parenteral application, particularly suitable are inj ectable, sterile solutions, preferably 
oily or aqueous solutions, as well as suspensions, emulsions, or implants, including 
suppositories. Ampules, vials, and injector cartridges are convenient unit dosages. 

15 

Also for parenteral application, particularly suitable are tablets, dragees, liquids, drops, 
suppositories, or capsules. A syrup, elixir, or the like can be used wherein a sweetened vehicle 
is employed. Sublingual and is buccal forms are also noted. 

20 Sustained or directed release compositions can be formulated, e.g., liposomes or those 

wherein the active component is protected with differentially degradable coatings, e.g., by 
microencapsulation, multiple coatings, etc. It is also possible to freeze-dry the new 
compositions and use the lyophilizates obtained, for example, for the preparation of products 
for injection. 

25 

Generally, the compositions of this invention are dispensed in unit dosage form 
comprising 1-100 mg of sumatriptan or equivalent doses of other 5-HT agonists and 200-600 
mg of naproxen sodium or equivalent doses of other NS AIDs in a pharmaceutically acceptable 
carrier per unit dosage. 

30 

It will be appreciated that the actual preferred amounts of active compositions in a 
specific case will vary according to the specific compositions being utilized, the particular 
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compositions formulated, the mode of application, and the particular route of administration. 
Dosages for a given subject can be determined using conventional considerations, e.g., by 
customary comparison of the differential activities of the subject compositions and of a known 
agent, or by means of an appropriate, conventional pharmacological protocol. 
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1. A method of treating migraine in a human comprising co-timely administering of a 
therapeutically effective amount of a 5-HT agonist coordinated with a therapeutically 
effective amount of an NS AID or non-NSAID analgesic. 

2. The method of Claim 1 wherein the NS AID is a COX-2 inhibitor. 

3. The method of Claim 2 wherein the 5-HT agonist is sumatriptan. 

4. The method of Claim 3 wherein the 5-HT agonist is sumatriptan administered in an 
amount of from about 1 to about 300 mg. 

5. The method of Claim 4 wherein administrating is orally, intranasally, rectally or 
sublingually. 

6. The method of Claim 4 wherein administering is parenterally and the amount of 
sumatriptan is about 1 to about 10 mg. 

7. The method of Claim 6 wherein administering is by subcutaneous injecting. 

8 . The method of Claim 3 wherein the sumatriptan is administered establishing a peak blood 
level of from about 1 to about 150 ng/ml. 

9. The method of Claim 8 wherein the peak sumatriptan blood level is from about 10 to 
about 90 ng/ml. 

10. The method of Claim 9 wherein said peak blood level is from about 1 0 to about 70 ng/ml. 

11. The method of Claim 2 wherein the COX-2 inhibitor is selected from the group 
comprising celecoxib, rofecoxib, meloxicam, JTE-522, L-745,337, or NS398, or 
pharmaceutically acceptable salt thereof. 
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12. The method of Claim 1 1 wherein the COX-2 inhibitor is celecoxib, or pharmaceutically 
acceptable salt thereof. 

13. The method of Claim 1 1 wherein the COX- 2, inhibitor is rofecoxib, or pharmaceutically 
acceptable salt thereof. 

14. ThememodofClaimllwhereinmeCOX.2iimibitorismeloxicam,orphatmaceutically 
acceptable salt thereof. 

15. The method of Claim 1 1 wherein the COX-2 inhibitor is JTE-522, or pharmaceutically 
acceptable salt thereof. 

16. The method of Claim 12 wherein the celecoxib or pharmaceutically acceptable salt 
thereof is administered to a human in an amount of from about 50 mg to about 500 mg. 

17. The method of Claim 1 6 wherein the celecoxib is administered to a human in an amount 
of from about 1 00 mg to about 200 mg. 

18. The method of Claim 12 wherein the celecoxib or pharmaceutically acceptable salt 
thereof is administered in an amount of less than about 1 50 mg per day. 

19. The method of Claim 12 wherein administering the celecoxib or pharmaceutically 
acceptable salt thereof is establishing a blood plasma level of from about 0.1 to about 1 
mcg/ml of blood. 

20. The method of Claim 19 wherein the blood plasma level is less than about from about 0.3 
mcg/ml of blood. 

21. The method of Claim 1 wherein the 5-HT agonist and the COX-2 inhibitor are 
administered simultaneously. 



22. The method of Claim 1 wherein said administration is in a unit dosage 
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23. The method of Claim 22 wherein the unit dosage form is a "quick dissolve" tablet. 

24. The method of Claim 23 wherein the 5-HT agonist is sumatriptan, the COX-2 inhibitor 
is celecoxib and the unit dosage form comprises from about 5 to about 100 mg. 

5 sumatriptan, and from about 100 to about 400 mg celecoxib. 

25. The method of Claim 1 wherein a therapeutically effective amount of COX-2 inhibitor 
as measured in subject blood levels is reached by at least about 1 hour after 5-HT agonist 
administration and maintained for at least about 11 hours after 5-HT agonist 

10 administration. 

26. The method of Claim 1 wherein at least one of said therapeutically effective amounts is 
a sub-MED amount. 

15 27. The method of Claim 26 wherein a 5-HT agonist is administered in a sub-MED amount. 

28. The method of Claim 1 wherein a 5-HT agonist and the COX-2 inhibitor are administered 
in sub-MED amounts. 

20 29. The method of Claim 1 further comprising co-timely and coordinated administering of 
a therapeutically effective amount of at least one additional analgesic. 

30. The method of Claim 29 wherein the additional analgesic is ibuprofen or naproxen. 

25 31. The method of Claim 30 wherein the additional analgesic is a non-NS AID analgesic. 

32. The method of Claim 31 wherein the additional analgesic is acetaminophen. 

33 . A unit dosage form comprising a co-timely delivered therapeutically effective amount of 
30 a 5-HT agonist coordinated and a therapeutically effective amount of a COX-2 inhibitor. 



34. 



The unit dosage form of Claim 33 wherein the COX-2 inhibitor is celecoxib. 
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35. The unit dosage form of Claim 33 wherein the COX-2 inhibitor is a long-acting COX-2 
inhibitor. 

36. The unit dosage form of Claim 33 wherein the 5-HT agonist is sumatriptan. 

37. The unit dosage form of Claim 36 comprising sumatriptan in an amount of from about 
1 to about 300 mg. 

38. The unit dosage form of Claim 37 wherein the amount is about 1 to about 10 mg. 

39. The unit dosage form of Claim 38 wherein the COX-2 inhibitor is selected from the 
group comprising celecoxib, rofecoxib, meloxicam, JTE-522, L-745,337, or NS398, or 
pharmaceutically acceptable salt thereof. 

15 40. The unit dosage form of Claim 37 comprising celecoxib, or pharmaceutically acceptable 
salt thereof in an amount of from about 100 mg to about 500 mg. 



10 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
24 August 2000 (24.08.2000) 




PCT 



(10) International Publication Number 

WO 00/48583 A3 



(51) International Patent Classification 7 : A61P 25/06 

A61K 45/06, 31/415 

(21) International Application Number: PCT/US00/03897 

(22) Internationa] Filing Date: 16 February 2000 (16.02.2000) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

09/253,278 19 February 1999 (19.02.1999) US 



(81) Designated States (national): AE, AL, AM, AT, AU, AZ, 
BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, 
ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KR KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, 
MG, MK, MN, MW, MX, NO, NZ, PL, FT, RO, RU, SD, 
SE, SG, SI, SK, SL, TJ, TM, TR, TT, UA, UG, UZ, VN, 
YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent 
(AT, BE, CH, CY, DE, DK, ES, H, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, Q, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(71) Applicant: POZEN INC. [US/US]; Suite 240, 6330 Published: 

Quadrangle Drive, Chapel Hill, NC 27514 (US). — With international search report. 

(72) Inventor: PLACHETKA, John, IL; 321 Silver Creek (88) Date of publication of the international search report- 
Trail, Chapel Hill, NC 27514 (US). 7 ^^ 2000 



(74) Agent: SANZO, Michael, A.; Vinson & Ellcins L.L.P., 
2300 First City Tower, 1001 Fannin, Houston, TX 77002- 
6760 (US). 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



3 



00 (54) Title: FORMULATION OF 5-HT AGONISTS WITH NSAIDS, ESPECIALLY COX-2 INHIBITORS, FOR TREATING MI- 
tfi GRAINE 
00 

O (S?) Abstract: ^ invention comprises a method of treating migraine in a human comprising co-timely administering of a ther- 
0 apamcaUy effective amount of a 5-HT agonist coordinated with a therapeutically effective amount of an NSAID, particularly a 

O long-acting NSAID, and particularly of the class of NSATDs termed cydoocygenase-2 inhibitors (COX-2 inhibitors) such as cele- 
coxib (Celebrex 8 ), rofecoxib (Vioxx*), meloxicam, piroxicam, JTE-522, L-745,337, and NS398, and in some instances, doses below 
<: those ordinarily considered as minimum effective doses as to one or both 5-HT agonist and long-acting NSAID. Dosage forms are 
^ included herein. ^ 



INTERNATIONAL SEARCH REPORT 



Ititernatpnal Application No 

PCT/US 00/03897 



A. CLASSIFICATION OF SUBJECT MATTER . ncii/nAlIC 

IPC 7 A61P25/06 A61K45/06 A61K31/415 

According to International Patent Classification (IPC) or to both national classification and IPC 



a FIELDS SEARCHED . 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61K 



Documentation searched other *an minium documental to the extent that **h documents are ^uoeo „ the fields searched 



Beetle dam ba^cc^Uteddunng tine international sean* (name of data base and. where pw, search terms used) 

EPO-Internal 



C.OOOIME 

1 Category' 


UTS CONSIDERED TO BE RELEVANT — r 

Otatlon of document, with Indication, where appropriate, of the relevant passages 




E 


WO 00 25779 A (MERCK & CO INC) 
11 May 2000 (2000-05-11) 
page 4, line 9-19; claims 1-9 


1-40 


X 


W0 98 06392 A (P0ZEN INC) 
19 February 1998 (1998-02-19) 


1,4-10, 

21-23, 

25-32 


I A 


page 1-24; claims 1-15,18-20,23-34,37-52; 
examples 


33,35-38 


X 


WO 98 15275 A (ALGOS PHARM CORP) 
16 April 1998 (1998-04-16) 


1-3,5, 
21,22, 
29-33,36 


I A 


page 14, line 28, paragraph 1.55 -page 15, 
line 22; claims 3,7,14,18 

-/- 


4,6,7, 
35-37 



IE 



Further documents are listed In the continuation of box C. 



ID 



Patent family members are fisted in annex. 



• Special categories of cited documents *. 

S 'A" document defining the general state of the art which is not 
considered to be of particular relevance 
•E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority ctaim(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

■O" document referring to an oral disclosure, use, exhibition or 
other means 

■P" document published prior to the intemational filing date but 



T later document published after *h« intemati^ 

or priority date and not In conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y - document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 



Date of the actual completion of the intemational search 

11 August 2000 


Date of mailing of the intemational search report 

21/08/2000 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70)340-3016 


Authorized officer 

Kanbier, 0 



Form PCT/ISA/210 (second shoet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intemttfenal Application No 

PCT/US 00/03897 



C(Corttlnuatton) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document with indication, where appropriate, of the relevant passages 



Relevant to datm No. 



WO 98 20870 A (P0ZEN INC) 
22 May 1998 (1998-05-22) 

page 12, line 10-18; claims 5-7,20-28 
page 19, line 8 -page 23, line 19 
page 23, line 20 -page 24, line 5 

PAVEL AND BALUCH: "Formulation of 
Antimigraine Mixtures" 
STN HCA.XX.XX, 
vol. 8, no. 121, 

22 August 1994 (1994-08-22), XP002078672 
the whole document 

HAAG: "Kombi anal get ika in der 

Kopf schmerztherapi e" 

DEUTSCHE APOTHEKER ZEITUNG ,DE , DEUTSCHER 

APOTHEKER ZEITUNG, STUTTGART, 

vol. 4, no. 138, 

22 January 1998 (1998-01-22), pages 43-48, 
XP002079370 

ISSN: 0011-9857 
table 1 

GB 2 135 884 A (SAND0Z LTD) 
12 September 1984 (1984-09-12) 

claims 1,15-18 

DE 195 42 281 A (BOEHRINGER INGELHEIM KG) 
15 May 1997 (1997-05-15) 
claims 5,6,8 

W0 97 38986 A (SEARLE & CO) 

23 October 1997 (1997-10-23) 
page 5, line 7-9 

page 4, line 22-26 



1,2, 

21-23, 

29-33 



1,5,21, 

22,29, 

31,32 



2,33,35 

1,5,21, 
22 



1,5,21, 
22,29, 
31,32 
2,33,35 

1,2 



1,2 



Form PCT-1S A/210 (continuation of second sheet) (July 1992) 



page 2 of 



2 



International Application No. PCTAJS 00 ,03897 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 



Present claims 1-23 and 25-38 relate to methods and compositions 
involving compounds defined by reference to desirable characteristics or 
properties, namely agonism of the 5-HT receptor, analgesic activity, 
ant i -inflammatory activity, inhibition of COX-2, and establishing certain 
peak blood- or blood plasma levels of an (unspecified) compound. 
The claims cover all compounds having these characteristics or 
properties, whereas the application provides support within the meaning 
of Article 6 PCT and/or disclosure within the meaning of Article 5 PCT - 
for only a very limited number of such compounds. In the present case, 
the claims so lack support, and the application so lacks disclosure, that 
a meaningful search over the whole of the claimed scope is impossible. 
Independent of the above reasoning, the claims also lack clarity (Article 
6 PCT). A compound cannot be sufficiently defined by its mechanism of 
action and/or its pharmacological profile. Again, this lack of clarity in 
the present case is such as to render a meaningful search over the whole 
of the claimed scope impossible. 

Furthermore, the claims relate to an extremely large number of possible 
compositions and methods by means of the above expressions, as well as 
terms like "sub-MED amounts", "long-acting", "co-timely", and "about". 
The term "non-Non Steroidal Anti Inflammatory Drug" is confusing, as it 
should be taken to mean "Steroidal AID", which would render claims 31 and 
32, and page 2, lines 30-31 of the description, contradictory. This term 
was read as "non-steroidal, non-opiate anti -inflammatory drug possibly 
not listed as anti -inflammatory" . 

The term "sub-MED amounts" (claims 26-28) is not sufficiently defined on 
page 7, lines 26-31, especially in view of the definition of 
"therapeutically effective amount" (page 9, under "B") which is used in 
independent claim 1, upon which claims 26-28 depend. Besides, page 7 does 
not define "sub-MED" amounts for all possible 5-HT agonists and (non-) 
NSAID analgesics. 

The term "long-acting" (claim 35), although defined for some NSAIDs on 
page 8, under "A", does not specify the meaning of this term in relation 
to COX-2 inhibitors in general and in relation to celecoxib in 
particular. , J jp# J 

The term "co-timely" (claims 29,33) is not sufficiently defined on page 
15, under "C n , lines 9-10. 

Due to the above, a lack of clarity (and/or conciseness) within the 
meaning of Article 6 PCT arises to such an extent as to render a 
meaningful search of the complete scope of the claims impossible. 

Finally, the scope of claim 20 is not readily identifiable because of the 
wording: "less than about from about...". 

Consequently, the search has been carried out for those parts of the 
claims which appear to be clear, concise, supported and disclosed, namely 
those parts relating to the specific compounds, compositions and methods 
referred to in present claims 3-20, 22-24, 30-32, 34 and 36-40, and 
disclosed in the examples, with due regard to the description and to the 
general idea underlying the application. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Claims 24, 39 and 40 have been completely searched. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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